Experimental support is presented for the feasibility of detecting structural features of soft tissue by a method previously proposed and treated analytically by one of the authors. The method is based on locating regions in which the tissue is characterized by gradients in the value of the ultrasonic absorption coefficient. Two beams of sound are employed one to induce transient localized nondamaging temperature changes in tissue volumes, thus resulting in gradients of acoustic impedance at sites where ultrasonic absorptioncoefficient differences exist, and a second beam to detect and localize the sites of such gradients. can be obtained only with considerable ambiguity by the older method employed up to the present time. This conclusion is based partially on the observation that the magnitude of the absorption coefficient is generally more sensitive to differences in structure than is the value of the speed of sound. This viewpoint can also be supported by an example of considerable importance to basic and applied neurology. Specifically, the ultrasonic-visualization method based on obtaining detectable reflections from tissue interfaces at which impedance changes occur does not furnish useful information concerning the location of the major anaromic structures of the brain--that is, position information on the interfaces between the gray-and whitematter masses. However, since dense white matter exhibits an ultrasonic absorption-coefficient value approximately one and one-half times that characteristic of gray matter (at least at frequencies near 1 mc/sec at which measurements have been made•), it is feasible to consider locating the major anatomic structures of the 4 This method was also presented and discussed at the last Symposium
RESENTLY employed ultrasonic instruments de-
on the trace. The echo pattern sccn approximately 2 .set after termination of the pulse that induces the localized temperature gradient is shown in Fig. 3(b) . A large enhancement (factor of eight) of the just-detectable echo of Fig. 3(a) is at)t)arenL (3), and echo, (4) from a structural site not exhibited in Fig. 3(a) Fig. 4(b) . In addition to the new echoes (4) reflected from the lesion, the record shows a modification of the echo patterix (2) that is received from the brain interface diametrically opposite the port of entry of the examining beam. The two distinct echoes that are received at this time from this latter interface region could be the result of slight movement of the brain relative to the encasing bone. The form of the echo pattern (4) from the permanent lesion changed subsequently into that seen in Fig. 4(c) , which persisted throughout the period of observation.
As already indicated, it is not the intent to demonstrate here the full capability of the ultrasonic method of soft-tissue-structure visualization based on detecting differences in absorption coefficient values, nor to present data obtained on a system of practical utility. Rather, it is the objective of this note to show, by direct experimental observation, that the method proposed and previously analyzed by one of us is feasible. Development of a system to place this new method in a form suitable for routine use will be initiated in the immediate future.
